Cawthorne: From the otological point of view lesions of the brain nay be divided into "suppurative " and " non-suppurative ". Suppuirative lesions within the brain are of interest to the otologist because of the relative frequency with which these lesions are found to have spread from an original focus of infection in the middle-ear cleft, whilst non-suppurative lesions will be of interest to him if and when they interfere with the 8th nerve or its central connexions.
DISCUSSION ON THE OTOLOGIST'S PART IN THE INVESTIGATION OF BRAIN LESIONS
Mr. Terence Cawthorne: From the otological point of view lesions of the brain nay be divided into "suppurative " and " non-suppurative ". Suppuirative lesions within the brain are of interest to the otologist because of the relative frequency with which these lesions are found to have spread from an original focus of infection in the middle-ear cleft, whilst non-suppurative lesions will be of interest to him if and when they interfere with the 8th nerve or its central connexions. Now it so happens that I see a relatively large number of patients who are suspected of having a lesion of the brain that may, in some way or another, have interfered with the proper working of the auditory or vestibular apparatus. Before they reach me these patients have always had an extensive investigation that has naturally included the functional state of their cranial nerves. The tests are for the most part standardized, and are carried out in considerable detail. This does not, however, apply to the 8th nerve, for which a very superficial examination is usually considered sufficient. I have often wondered why the 8th nerve receives so little attention, and I have made inquiiries among my neurological friends as to why this should be. It seems to be generally felt that the examination of the 8th nerve is complicated and requires special experience, whilst the interpretation of results is even more complicated and rarely yields information that cannot be gained by other investigations.
If we could simplify and, as far as possible, standardize our investigations it would be easier for those who are interested in the 8th nerve, but are not necessarily otologists, to appreciate the significance of the findings and if necessary to carry out their own examination of the nerve with a reasonable degree of confidence. In this way the routine examination of the central nervous system would include a thorough test of the 8th nerve, and this could not fail to improve our knowledge of its functional state in the presence of abnormal brain conditions. Naturally any investigation of the 8th nerve must be preceded by a thorough examination of the conducting part of the auditory apparatus so that any existing obstruction may be removed or abnormality be taken into account. Deafness that is caused bv a defect in the sound-conducting apparatus must be recognized so that it is not mistaken for a loss of cochlear function. The possibility of suppuration in the middleear cleft acting as the original source of infection in a case of intracerebral suppuration must always be considered, even when the suspected infective lesion is some distance from the ear. The importance of this point has been demonstrated by Courville and Nielsen in their monograph on otogenous frontal lobe abscess. Nevertheless, the commonest site for an otogenous brain abscess is the temporal lobe, and when this abscess is situated on the left side a very characteristic sign is an inability to name well-known objects. It is said that in the case of left-handed people this faculty will depend upon the integrity of an area in the right temporal lobe. Some six months ago I was asked to see a young man in whom there was an obvious extension of suppuration from the ears to the central nervous system. Both ears AUG.-OTOL. 1 Proceedinys of the Royal Society of Medicine had been discharging since childhood, and, following an acute upper respiratory infection, he had developed signs of intracranial suppuration. A lumbar puncture revealed turbid fluid under pressure, and streptoccoci were seen on direct smear. I found in both ears an acute flare-up of a chronic suppurative process, and it was not possible to say which ear was more affected. The only localizing sign that I could elicit was an inabitity to name any object, but as the patient was completely left-handed I was not certain which side should be explored. The condition of the patient did not admit of delay for further investigation, so I decided to explore the right mastoid first. As the dura on the right side was healthy I proceeded to open the left mastoid, and found a diseased dura that led to an abscess in the temporal lobe. This was drained and the patient eventually recovered. I have mentioned this case because I think that nominal aphasia is a very important localizing sign in temporal lobe lesions. I have not yet seen a right-sided lesion give this signl.
Cochlear function.-The estimation of cochlear function should include an investigation of the whole auditory field, and this can easily and accurately be explored with the aid of an audiometer and, in addition, a monochord for the determination of the high tone limit. The investigation by Drury of the cochlear function in a large group of proven intracranial tumours did not reveal any constant abnormality apart from a certain loss of acuity for high tones. This high tone loss was seen in all cases, irrespective of the situation of the lesion, and has been attributed to increased intracranial pressure. In my own experience this has not been a constant observation.
In the case of unilateral loss of cochlear function the use of some device whereby the sound ear may be masked while the defective ear is being tested is recommended. If this is not done the result may be inaccurate and confusing. I have noticed that a patient with marked unilateral cochlear deafness always hears a tuning fork better by bone conduction than by air conduction on the defective side. This is because the bone-conducted sound is perceived by the better ear although the patient may not admit it. This so-called " false negative Rinne " can prove very deceptive even to the otologist, and the true state of affairs may only be revealed when the hearing on the sound side is masked by a suitable apparatus.
When the question of total cochlear loss on one side arises, masking of the sound ear whilst testing the defective ear is absolutely essential, and even when this is done it may be difficult to be sure that the normal ear is not picking up very lou(d noises that are introduced into the deaf ear.
Although it must be very rare for a lesion situated within the brain to cause a loss of cochlear function, I do not think that we should ever omit this part of the examination. As you all know, the cochlear nerve separates from the vestibular nerve as soon as it enters the brain-stem and fibres are relayed from the adjacent cocblear nuclei to both sides of the brain, so it is not likely that a unilateral lesion within the brain will cause loss of cochlear function. Therefore, if we except occlusion of the artery which supplies the labyrinth, any lesion that causes a generalized loss of cochlear function as we know it at present must be outside the brain itself and produce its effect by involvement of the 8th nerve trunk, or be situated within the labyrinth. A lesion that presses upon the nerve trunk may, of course, also involve neighbouring brain tissue, but that part of it which causes loss of cochlear function is extracerebral. As you can see, an inquiry into the cochlear function in the case of a suspected brain lesion offers valuable information that may help us to distinguish between an intracerebral and an extracerebral lesion. Vestibular function.-The investigation of vestibular function is not so clear-cut, and calls for method in estimation and restraint in deduction. First and foremost we must examine every case for evidence of any spontaneous derangement of function. This may help us to localize the lesion but, what is even more important, we must note spontaneous changes so that they will not be confused with those that are induced by stimulation of the vestibular apparatus. Spontaneous nystagmus of purely vestibular origin is in the horizontal plane, and in addition there is usually a variable degree of rotation. It is rhythmic, sustained, and has a quick and a slow component. In mild cases the movements may onlv be noticeable when the eyes are turned in the direction of the quick component, but for the first few days that follow a sudden unilateral vestibular failure the nystagmus will be very violent and may be present even when the eyes are turned to the side of the slow component. The compensation that follows vestibular failure results in the nystagmus gradually weakening until it has disappeared at the end of a few weeks. This is in contradistinction to the nystagmus caused by a more centrally placed lesion involving the vestibulo-ocular connexions, which can be sustained indefinitely.
Lesions involving these connexions are as a rule situated within the brain-stem and may cause a variety of types of nystagmus. A very typical one is that caused by a tumour in the cerebello-pontine angle. Here the nvstagmus is slow and coarse on looking to the side of the lesion, and fine and rapid on looking to the sound side. This directional alteration of rate and excursion is very characteristic of lesions involving the brain-stem. Vertical nystagmuis is said to be always of central origin, and is also seen in brain-stem lesions. Ocular palsies may cause a spontaneous nystagmus that is usually poorly sustained and shows itself best on extreme (leviation of the eyes. A latent nystagmus may sometimes be brought out by making the patient w-ear glasses wNith strong lenses that eliminate the masking effect of visual fixation. In some instances nystagmus may only show itself on alteration of the position of the head.
Spontaneous past-p)ointing. When due to vestibular disturbance both arnms are deviated tow%Nards the affected side. I have found that a convenient w-ay of carrying out this test is to make the patient point with both arms simrultaneously. Here again alteration of the position of the head muay be necessary to bring out a latent tendency to past-pointing. Balance. This may not always be easv to assess, but an attempt to overthrow from the standing position will usually succeed wNhen directed towards the side of the weaker labyrinth, becauise of the poor compensatory pelvic girdle movements. I have not yet had any experience of the reactions to slowand quick tilting. Caloric reactions. For routine stimulation of the vestibular apparatus I prefer the caloric test because it is simnple, easilv controlled, an(l with it each ear caln be stimulated separately. Possibly the most important objection against this test is that however carefiully it may be carried out, it is (lifficult to be suire that the degree of thermal change -ithin the labyrinth is the same for every case, owing to anatomical differences. I am accustomed to use an apparatus that delivers 60 c.c. of w!ater at 65' F. in thirty seconds. At least five minutes interval is allowed between the testing of each ear. I do not claim any particuilar merit for this method, except that I am used to the reactions it causes. This stimulus does not often fail to produce a response from a normal labyrinth, and rarely causes discomfort or distress. 1 think it is reasonably safe to say that with the caloric test I have described cooling of the anterior part of the horizontal canal takes place. It is thought that this cooling effect may not always be sufficiently strong to reach the more distant anterior vertical canal. Consequently I do not think that we should assume that excitation of the vertical canals necessarily occurs in the normal. I look upon the caloric test as an index of excitability of the vestibular system as a w-hole, and the external canal in particular.
rather than as a means of differentiating between the function of the horizontal ancl anterior vertical canals. I think that bilateral failure of the vertical canals to respond to the caloric stimulus should be regarded as evidence of decreased excitability of the labyrinth rather than indicating interference with any specific tract within the brain.
In its present form stimulation of the vestibular apparatus by rotation is too massive for routine testing in intracranial lesions. Recent work on galvanic stimulation shows that a response can be expected even when the labyrinth is dead.
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In the estimation of the response produced by stimulation there is a practical difficultv that often arises, namely in the observation of the eye movements. If there is already in existence a complicated nystagmus it may be difficult to interpret the eye changes that are caused by stimulation. For instance, a large tumour on the 8th nerve always shows a horizontal nystagmus which varies with the position of the eyes and is due to pressure on the brain-stem. Caloric stimulation of the sound side will cause the nystagmus to become oblique when the eyes are directed towards that side. In such cases I have found it convenient to use the pointing test as an indication of the excitability of the labyrinth. When the alteration of eye movements can be easily observed, an index of excitability can be obtained by timing the duration of the nystagmus.
Conclusions. With these tests one is usually able to judge whether an alteration of function is the result of a lesion of the labyrinth or the 8th nerve, or whether it lies within the brain tissue. Proportionate loss of function in both cochlear and vestibular divisions may indicate a lesion either limited to the labyrinth or affecting the nerve trunk. It is not easv to differentiate between these two, except in advanced cases of involvement of the nerve trunk by a tumour, when there will be associated neurological signs.
The most imnportant obser-vation that we can miiake is to note any alteration of vestibular functioin in the presence of a normal cochlear. This always mileans a lesion w-ithin the brain tissuie, and( as far as my experience goes such a lesion is usuially found in the posterior fossa, often the brain-stem. I uised to find the comprehensive notes on the history and physical signls that accompanied the patients I wNas asked to examine gave me so much information that my mind was often made up before I began my investigation. Therefore I now prefer to start examining the 8th nerve before inquiring into the history and associated physical signs, so that my results shall be as objective as I can make them.
In the present state of our knowledge the most useful service otologists can offer is to simplify the investigation of the 8th nerve. The enormous advances that have been made within the last decade in our knowledge of the 8th nerve and its connexions must eventually enhance the value of this nerve as an aid to the localization of brain lesions. But at the moment our tests are consistentlv useful only for those lesions that lie within the posterior cranial fossa.
With our tests we can often say that a lesion is producing its effects by pressure on the 8th nerve trunk and is therefore likelv to be extracerebral and amenable to surgical treatment. On the other hand, we can also sometimes say with a reasonable degree of certainty that certain of our findings can only be produced by a lesion within the brain tissue itself. We may be able to say that a lesion is situated within the end-organ itself; and finally we can take into consideration the influence that any lesion in the middle-ear cleft may have on the central nervous system. HUIZINGA, E. (1931) Dr. C. M. Hinds Howell: Intracranial complications arising from infection of the ear present some of the most difficult problems for diagnosis, the solution of which is as fascinating as it is difficult, requiring the closest co-operation between the otologist and the physician. In addition to the problems arising from infection, there are a number of cases in which the presenting symptoms are those either of deafness or vertigo, singly or combined, in which the physician requires help from the otologist.
It is particularly in connexion with this group of cases that simplification of tests for the function of the 8th nerve would be of such service to the physician or neurologist.
I shall refer to intracranial conditions in which it is important to have an expert opinion with regard to the ear as a possible source of infection in connexion with obvious intracranial disease.
The first instance that I shall quote is that of a little girl aged 7, who was admitted to a Shropshire Hospital on July 5, 1933, with the story that she had had a bilateral otitis media one month before. She had apparently no active infection in the ear on admission to hospital. Her tonsils and adenoids were removed and she was discharged well. In August of the same year she was readmitted, complaining of headache, vomiting, and drowsiness. Temperature 98 8°F.; respirations 20; pulse 92. She was semiconscious. She is reported to have had slight blurring of the discs, the eardrums appearing normal. There was slight rigidity of the neck, but otherwise no abnormal physical sign. Lumbar puncture showed the cerebrospinal fluid to be under increased pressure, but nothing abnormal otherwise was found chemically or microscopically. She was treated with enemata of magnesium sulphate and improvement in her condition followed. In September, she complained of increased headache and on October 1 was found to have a right 6th nerve palsy and bilateral papilloedema. The diagnosis of cerebral tumour was made.
She was then admitted under my care at the National Hospital, where we found that she had a subsiding papilloedema in both discs. Hearing was normal. The otologist reported scarring of the eardrums but no evidence of any active infection in the ear. She held her head inclined to the left, with chin rotated to the right. There was hypotonia of muscles in all limbs, and slight ataxia in the legs more marked on right side than the left. Tendon reflexes were absent in the arms, otherwise within normal limits and equal on the two sides. Lumbar puncture: cerebrospinal fluid under pressure of more than 300 mm. Cells 2. Protein 110 mgm. %.
Unexpectedly there was a typical paretic Lange curve. The W.R. was negative. The skull on percussion gave a marked hydrocephalic cracked pot sound.
The problem in connexion with this case was whether the child was suffering from the result of the ear infection three months previously, or whether she had a tumour. The possible complications from the ear that had to be considered were: (1) Brain abscess; (2) otitic hydrocephalus (3) arachnoiditis in the posterior fossa with secondary hydrocephalus.
Examination of the cerebrospinal fluid had shown definite abnormality, in addition to the raised pressure, by the increase in protein content, and the paretic Lange curve, which served to exclude otitic hvdrocephalus, a diagnosis rather strongly suggested by the clinical picture and history. Cerebral abscess seemed possible, but unlikely in view of the length of history and the child's mental condition which was alert, when free from headache. With regard to localization of a possible brain lesion, the hypotonia, position of the head and slight ataxia suggested the cerebellum as the most likely area, the right-sided ataxia pointing to a homolateral lesion, the position of the head to a left-sided lesion. As the indications on which to base a diagnosis were uncertain, and the otologist could not give us a definite lead, a ventriculogram was done. The right lateral ventricle yielded 35 c.c of cerebrospinal fluid, but from the left only a few drops of blood-stained fluid could be obtained. Air was only found in right ventricle on X-ray examination. These findings established the presence of tumour or abscess in the left hemisphere. A left frontotemporo-parietal flap was made, and a chronic abscess with thick walls found in the left temporal lobe. This was drained and the child made a good recovery.
I have quoted this case at some length as I think it an important one, showing the length of time that elapsed between the infection in June and the development of signs of definite intracranial trouble in October; the absence of any evidence of continuing infection in the ear; the condition of the cerebrospinal fluid; and finally Proceedtngs of the Royal Society of Medicine the recovery after operation, illustrating the fact that a chronic abscess is a better operative risk than an acuite one.
A second case is that of a boy aged 18, who was admitted under my care at the National Hospital, where I had Mr. Cawthorne's assistance. Two years before his admission he had had an acute bilateral otitis media, which necessitated a-radical mastoid operation on the left side, the right-sided otitis media clearing up. Two weeks after this operation the boy developed very severe frontal headache, followed by left-sided palsy of the 6th and 7th cranial nerves. A second operation on the mastoid was performed a month after the first one, but no improvement followed this, though the facial palsy gradually cleared up.
Six months after the first operation his condition had deteriorated. Headache was severe, there was vomiting, and papillcedema was noted. There was still a slight 6th nerve paralysis, the pulse-rate was 60 and temperature 1000 F. The diagnosis of a brain abscess was made. The brain was explored, but no abscess found.
After operation the brain herniated through a small cranial defect over the mastoid.
All symptoms then gradually subsided. No definite diagnosis of the cause of these symptoms and physical signs had been made.
The boy remained well until six days before admission under my care, two years after his original illness. He was complaining of frontal headache, vomiting and pain in the back of the neck. He was drowsy and slightly irritable, but answered questions clearly when roused. Temperature 100°F.; pulse 64. There was early papillcedema. There was no nystagmus; the pupils were equal and normal in reactions. The dura could be felt tense and pulsating in the cranial defect behind the left ear.
Lumbar puncture gave a cerebrospinal fluid with a pressure of over 300 mm. There were 2,240 cells; 440/0 of which were polymorphs and 56% lymphocytes. Total protein wNas 400 mgm.0 %. Culture sterile. I needed Mr. Cawthorne's assistance very badly in this case, as it was important to know whether there was any indication for operative treatment on the ear, for a focus of infection, or extradural abscess, or possibly a brain abscess it was clear that therewas meningitis. Mr. Cawthorne found an intact tympanic membrane on the left side, and expressed the opinion that the boy had had a catarrhal infection of the left middle ear, with spread of infection to the meninges. There was no indication for any surgical treatment re middle ear, or remains of mastoid. The boy w%as accordingly treated by repeated lumbar puncture and prontosil, 1 grm. t.d.s. In four days the cells in cerebrospinal fluid had fallen to 58 per c.mm. and the protein to 280 mgm. %.
At the end of two weeks the eells were 7 and the protein .90 mgm. The boy made a complete recovery. One can only speculate as to what had caused the symptoms which had led to a diagnosis of brain abscess in his original illness, symptoms which continued for six months and cleared up gradually after exploration of the brain. It seems possible that they may have been due to an acute diffuse encephalitis.
I have quoted two cases in which there was definite indication of an intracranial affection, because in each of them the otologist's opinion as to the state of the ear was very essential. In the majority of cases there is, as a rule, clear evidence of present infection in the temporal bone, the usual sequence of events being that the neurologist is called in to help elucidate the nature of an intracranial complication, whether of meninges or brain tissue, which has followed on an infection of the ear.
The group of cases in which vertigo and deafness, possibly accompanied by vomiting and headache, are the prominent symptoms falls into several categories. It is with this group of cases that the otologist's help in testing the functions of the 8th cranial nerve are essential. We shall all, I think, agree with Mr. Cawthorne's statement that an essential preliminary is investigation of the conductive part of the auditory apparatus. Some most surprising results appear to arise from Eustachian obstruction; one such case is worth recording briefly. 1308 76 77 Section of Otology 1309 A woman, aged 43, had complained for two years of attacks of vertigo and vomiting, accompanied by headache. These attacks were extremely severe, the patient being confined to bed for four weeks on one occasion. She had suffered from left-sided deafness for many years. Examination showed that she had nystagmus, which was coarse to the right, fine and rapid to the left; watch heard at 18 in. right, not heard at all left. Weber was referred to left (her deaf ear) Rinne test, negative left; positive on right. The ear drums were markedly retracted; cerebrospinal fluid was normal and Wassermann reaction negative. There w-ere no other physical signs. The otologist who was asked to see her expressed the opinion that EEustachian obstruction was the cause of her symptoms.
Mr. Cawthorne has stated that alteration of vestibular function with a normal cochlea indicates a lesion in brain tissue, which is an important aid in diagnosis, as is also the proposition that unilateral nerve deafness dose not occur as the result of a lesion within the brain. So far as lesions of brain tissue are concerned, there is, as a rule, additional evidence of their presence besides that supplied by affection of vestibular function; but for a time, at any rate, this may not be forthcoming. The character of the nystagmus in these circumstances may not be of any assistance, for it may be identical in the two conditions. The fact that labyrinthine nystagmus tends to be less permanent than that produced by a central lesion will not, in the early stages, serve to differentiate between them.
Patients suffering from disseminated sclerosis may complain of vertigo and in this connexion the otologist will be asked to answer the question whether this vertigo is of intracranial origin or whether it is due to some accompanying defect in the ear. From what we have heard to-day I presume the answer will be that if cochlear function is normal, the vertigo is of central origin. In addition, tests for vestibular function in such cases may help to determine to some extent the paths within the brain which have been affected.
For example, I have under my care at the present time, a man whose condition suggests the diagnosis of disseminated sclerosis. Among other symptoms he complains of attacks of vertigo. Mr. Cawthorne kindly tested his 8th nerve functions for me, and found a normal cochlea. His labyrinthine reactions were rather peculiar, particularly from the right side, producing a rotatory nystagmus in one eye and a fine rapid nystagmus in the other, findings which indicate an intramedullary lesion and suggest that this may be situated on the path between the vestibular and ocular nuclei.
Proportional loss of cochlear and vestibular function indicates, we are told, either an affection of the labyrinth or of the 8th nerve, but it seems that it is almost impossible to differentiate between the two until a late stage of nerve involvement. This is unfortunate as the question is one, the ansvw-er to which is required as early as possible. Certainly an affection of the 8th nerve trunk does not invariably result in proportionate loss of auditory anid vestibular function. I have recentlv had under imy care a patient suffering from a 5th nerve neuroma, which had given rise to marked nerve deafness, with only slightly diminished vestibular function. A somewhat similar case under the care of a colleague had several cranial nerves affected, the 8th among them. In this case deafness was marked, but vestibular fuinction was if anything hyperactive. Are we to conclude from cases of this type that the auditory fibres in the 8th nerve are more susceptible to pressuire than the vestibular fibres ?
To summarize the role of the otologist from the physician's point of view in connexion with brain lesions, I would say that his help is required (1) to state Nhether the ear is a possible source of infection in an inflammatory intracranlial condition:
(2) to determine whether deafness is due to a defect in the conducting mechanism, in the cochlea or in the 8th nerve trunk; (3) to test vestibular function and to decide whether anv defect that may be found in this is due to an affection of the labyrinth, the 8th nerve trunk or an intramedullary lesion.
Dr. T. 0. Howie: In my paper on this subject read before this Section in Glasgow last summer I quoted the neuro-surgeon Sachs. He did not appear to put much trust in the otologist's findings, for localization of brain tumours. He held that the cochlea and vestibular tracts were crowded together in the pons and in the floor of the 4th ventricle and were there subjected to varying pressures from the development of internal hydrocephalus. Surely there is a great deal of truth in his observation, and we must be prepared for some very erratic findings. Mr. Cawthorne has, for instance, found no impairment of high tone perception in the bulk of intracranial tumours, while Drury claims that all such cases show this. Personally I have found it to be present on the side of the lesion in 45% of all subtentorial cases.
On analysing these cases it was found that when the lesion was situated within the brain-substance 35% showed impairment, whereas 66% showed impairment where it lay outside of the brain substance.
Mr. Cawthorne has gone carefully into his method of estimating the function of the vestibular system. Should ocular palsies exist, it is useless to attempt to sort out spontaneous vestibular nystagmus. I think one must admit Nylen's observation that even the so-called " central nystagmus" has the vestibular pattern.
When Mr. Cawthorne speaks of making his cold caloric test with 60 c.c. in the douche, I cannot help feeling that he misses that little something extra, which can be obtained from starting with the small stimulus from 10 c.c. He would be better able to assess that slight hyperirritability, which Brunner claims as a sign of localized pressure in the posterior fossa.
He seems to be sceptical about the direction of flow of the endolymph, and would suggest that the caloric stimulation is only applied to the anterior part of the horizontal canal. I have seen Dohlman's experiments on the fishes' labyrinth and have observed the movements of the cupola, brought about by heat transmitted to the outer wall of the labyrinth by a warm finger. I can hardly understand the changes in direction of the nystagmus on stimulation of the labyrinth in various positions, unless a flow of endolymph is induced in a selected canal.
I am wholly in favour of his aim to simplify the tests. Brunner has said: " Do not make a physiological experiment on each patient, from this nobody has any advantage, neither the patient nor the neurologist-the clinical value of a functional test is not dependent on theory, it is, in the first line, dependent on results."
Let me now try to show, from a rough analysis of a series of 65 intracranial lesions (proven either by operation or at post-mortem), some of the points in the results of functional testing, which have attracted my attention. They have been examined by me for Mr. J. E. Paterson, the neuro-surgeon to the Victoria Infirmary, Glasgow. I have noted the results under the following headings: ( ochlear loss, vestibular loss; irritability of the vestibular system; perverted responses; and spontaneous nystagmus. These were cases suspected of having intracranial disease, and had been referred for examination whether they showed symptoms suggesting involvement of the 8th nerve or not. 
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The point which I should stress from a review of this table is the appreciable loss of hearing in the subtentorial cases. It was found to be associated with vestibular loss in two of the cases of " intra " growths, irritability of the vestibular system being present on the other side.
Another point of special interest was the number of cases which showed irritability of the vestibular system. This has been a common feature of arachnoiditis and serous meningitis cases. It is also seen in cases of leptomeningitis. It has appeared in 38% of cases showing chronic intracranial hypertension, and was present, on one side or the other, in 4000 of the cases of subtentorial lesion. Supratentorial cases showed it in 20%. I am inclined to look upon it as an early sign of increased intracranial pressure, and that hypo-irritability is a late manifestation, suggesting a paralysis of the tracts or centres.
Perverted responses have appeared in three sub-and three supra-tentorial lesions. In the supratentorial cases we were dealing with: (1) A malignant glioma, causing a pressure cone in the incisura; (2) a case of frontal tumour, which gave a frontocerebellar syndrome; (3) an intrasellar tumour, which did not suggest any origin for a disturbance of the vestibular system.
Positional nystagmus, as tested for after Nylen's method, has been present in 26 cases, that is in 55%. Since arachnoiditis and serous meningitis probably involve all fossae, and may have cystic collections in the cisternae, this gives 33 subtentorial cases in all; of this group 22 showed nystagmus. This roughly gives 66%, which is not such a high percentage as Nylen found. Conclusions. I have been unable to find a common ground between the functional testing results of some investigators, and accurate physiological experiment, upon which one may venture to draw conclusions. It is important to recognize that unexpected findings may tuirn up in a large proportion of cases investigated. The grosser disturbances, with complete loss of function in either portion of the 8th nerve, give the strongest lead in diagnosis. These are the sheet anchors in the variable winds of symptom complexes; but it is impossible to give any hard and fast rule, and each case must be investigated as a clinical entity.
Mr. Cawthorne has made the testing as simple as possible, and I think it is only from experience gained by testing a large number of cases, that one can develop the instinct to assess the origin of a group of pathological findings. Physiology, here as elsewhere, is the graph of the forces acting upon it. We can only guess at the direction and strength of these forces.
Dr. H. Frey thought that Mr. Cawthorne was right in emphasizing the necessity for the most thorough and complete analysis of these cases. He himself had had the opportunity to devote some time to the elucidation of symptoms which the patients called vertigo, but the word " vertigo " was in general use for quite a number of different sensations. In rather a large experience of similar cases, having been attached to a hospital where as a matter of routine all the nerve cases were otologically examined, he had found it not sufficient to note the fact that the patient complained of vertigo, but to carry the investigation further and ascertain what the patient meant by that term. It was essential to differentiate between symptoms relating to the vestibular function and others. There must be in the analysis of the patient an element of what he called vection, by which he meant, in the subjective feelings of the patient, a sense of locomotion or change of position. The patient might say, " I feel like being turned round ", or falling down, or turning to one side, as the case might be. Often the patient called certain sensations vertigo, and if asked to describe them further he would say that there was something like darkness in his eyes, and he felt himself becoming weak. This might be due, however, to a general Proceedings of the Royal Society of Mledicine 80 decrease of brain pressure and have nothing to do with the vestibular system. In all these cases the vection would be present in the analysis of the anamnesis if the vestibular element was involved.
He was afraid he could not quite subscribe to the rejection of the rotation test. He had found it always useful as a means of general information, especially as to hyperexcitability, not necessarily of the vestibular sphere, but of the nervous system as a whole. Cases of neuropathic constitution showed very often a hyper-irritability, easily discovered by the rotation test. This hyper-irritability did not teach anything about the difference between right and left; but it gave an answer to the question as to the general irritability of the nervous system. This was found in such cases as came under the heading of neurasthenic people, neuropathic people, cases seen so often after accidents, and the same thing had been found in women between the second and fourth months of pregnancy when they were subject to hyperemesis. In all these cases there had been as a rule a generally increased irritability as in the caloric test. It was true that all these tests were not very pleasant for the patient, especially patients who were suffering from severe conditions, but this drawback could be overcome by making the examinations in instalments, not doing everything on the same day and at the same hour. One examination of such a case never seemed to be sufficient, and it was necessary to repeat examinations after short intervals. The repetition after a few weeks would very often supply information in respect of changes taking place within a certain period, which changes in the differentiation betwteen tumours and other conditions would be found almost invaluable. In many cases he could not have offered any definite opinion without having observed and examined for at least foour weeks or so.
Mr. S. C. Suggit, in suipporting Mr. (awthorne's statement about cerebral tutiours, mentioned a recent case. This was a woman aged about 40, with a right homonymous hemianopia. She had a loss on the audiometer, rather more on the si(le of the lesion, and particuilarly marked in the upper tone, between 4,000 and 8,000. The ventriculograph showed a large tumour in the left sphenoidal lobe. She was to have had deep X-rays, but died a fortnight later, and no post-mortem examination was carried out. The speaker felt that there was something happening in the cochlea in these cases, analogous to papilloedema in the optic nerve.
Mr. C. S. Hallpike said that Mr. Cawthorne had asked for simplification of the vestibular tests. Ie was not quite sure whether he meant simplification of the technical business of testing or simplification of the meaning of these tests, because he would have thought that progress was wanted at least as mnuch in the second direction as in the first. Whatever care was taken in measuring temperature and the amount of water with which the ear was irrigated, it was impossible to gauge at all accurately the strength of the physical stimulus that actually reached the end-organ. It wras true that the caloric reaction had the advantage of stimulating one ear at a time. In the case of the present rotation tests, again it was quite impossible to assess what actually reached the end-organ. The conditions changed with extreme rapidity, the stop stimulus was superimposed upon the starting stimulus, with a compensation effect. The difficulty at present about vestibular tests was the impossibility of measuiring the strength of the physical stimulus that was actually delivered to the end-organ.
Dr. Howell had raised the point of the selective vulnerability of the cochlear fibres of the 8th nerve. There were now available considerable data as to the effect upon the various fibres of the Sth nerve, and he thought the selective vulnerability of the cochlear fibres had been fully established.
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Mr. Cawthorne (in reply) said that Dr. Hinds Howell had mentioned disseminated sclerosis. The speaker had found that a characteristic otological feature of disseminated sclerosis was a normal cochlear function with abnormal vestibular changes, and he thought that thev had to be on the look-out for disseminated sclerosis in cases with vertigo, especially in young patients. Dr. Howie had mentioned the endolymph flow in the caloric test. Mr. Cawthorne rather doubted whether, in some cases, the caloric stimuilus was strong enough to affect more than the most prominent part of the endolymphatic system. They were all aware of Dr. Kobrak's work on the minimal caloric. stimuli. He had not employed that method because time was a great factor, and if one had six, eight, or ten cases to examine at a clinic it would not be possible to use this method, however good it might be.
Dr. Frey had mentioned the rotation test, but he wondered whether with short rotation one knew whether one was dealing with a starting stimulus or a stopping stimulus-perhaps it did not matter. 0 Mr. Hallpike had mentioned the simplification of tests and had asked whether he meant the simplification of the tests themselves or the conclusions drawn from them. What he was rather trying to stress was the need for some basic principles of which they could be reasonably sure. When reading about this subject he found that some authors were inclined to complicate matters by suggesting syndromes based on a few cases.
Dr. T. 0. Howie (also in reply) said that he had been interested in what Dr. Frey had said about taking the history. He was alwavs careful to do so, and endeavoured to get a lead from the symptoms of which the patient complained and the manner of development of those symptoms. The question of any tinnitus was also very important.
Dr. Kobrak said that he agreed as to the method of measuring the quantity of stimulus. It was not necessary in order to decide whether there was hyper-irritability or not, to turn the patient on the chair. If one turned the head of the sitting patient one could appreciate the nystagmus, and appreciate very often its difference of strength and quantity as between one side and the other, but it was not enough to make any decision from such a test as to the quantity of excitability.
He also agreed with Dr: Frey as to the importance of taking the history of the patient. A good and careful history was half the diagnosis.
He had been asked how he measured the nystagmus. He did not measure the amplitude, that would be very uncertain; he measured the stage of latency and the stage of duration of the nystagmus. The duration was more in the range of the central sign. It was to be emphasized that these tests of which he had spoken took up a great deal of time. He would not like to recommend them as general tests in all cases of brain lesion, but there were some cases over which it was possible and necessary to take a considerable time, and here the tests he had described were most appropriate and useful. " Chronic Adhesive Process" Deafness operated on by Sourdille's Procedure. C. A. HUTCHINSON, F.R.C.S.Ed.
The patient, a male, after suffering from constant colds, had developed increasing deafness associated with a high-pitched tinnitus. When seen for the first time (February 1934), two years after onset of symptoms, he was markedly deaf in the right ear and extremely deaf in the left-it being necessary to shout into this one before he could hear anything at all. There was no history of otosclerosis in the
